2021 5 ( ) May 2021
42 3 Journal of Zhengzhou University ( Engineering Science) Vol. 42 No.3
11671-6833(2021) 03-0076-05
( 450001)
N DC53
N DC53
DC53
“u” 0.5 MPa 90°
1 075 MPa 410 wm; DC53
90° 0.55 MPa 58.3 HRC
62.4 HRC 330 pm
o DC53
: TH162+.1 A doi: 10. 13705/j.1ssn.1671-6833. 2021.03. 013
0 Hashimoto
o Arola "
" ( tunnel boring machine AISI304
TBM) . Ti6Al4V
1"
TBM °
2 ~
TBM -
N TBM A
1.67 &
H13 . N
SKD11
—DC53 TBM 13
5 DCS3 )
] DC53 DC53
° DC53 o
DC53
;
s Al6061 DC53
XY
:2020-05-17, 12020-07-20
(U1804254) : (152102210045) ;
( 14A46001)
(1974—)

E-mail: zhangyinxia@ zzu.edu.cn.



o Proto

3 : DC53 77
o DC53 DC53 1 o
o 15 mmX15 mmX30 mm 1
14
1
Ra  0.907 pm
DC53 58.3 HRC 248. 89 MPa.
1 DC53
Table 1 Chemical composition and mass fiction of DC53 steel %
w( C) w( Si) w( Mn) w( S) w( Cr) w( Mo) w( V)
DC53 0.980 1. 020 0. 360 0.023 0. 005 8.030 2.420 0. 330
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Figure 1 Heat treatment process curve of DC53 steel DC53
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Figure 2 Distribution of residual stress of DC53 steel

at different shot peening angles
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Table 3 Residual stress values and depth at

different peening angles

/(°) 6,/MPa 8./MPa d_,/pm d;/pm
45 -385.05 -1032.52 60 300
60 -437.10 -1 083.09 65 340
75 -466.15 -1 024.90 80 370
90 -507.95 -1075.15 90 400
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4 .
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Figure 3 Distribution of residual stress of DCS53 steel
under different shot peening pressures
4
Table 4 Residual stress values and depth under

different peening pressures

/MPa §,/MPa §,/MPa d_,/pm d,/pm
0.20 -649.27 -1064.62 45 240
0.30 -534.07 -1045.25 60 280
0.45 -554.29 -1 070.00 70 290
0.50 -667.59 -1075.15 90 400
0.55 -507.95 -1 073.67 85 410
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Figure 4 Distribution of hardness along the

depth of different shot peening angles
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Figure 5 Distribution of hardness along the depth of

different shot peening pressures

2.3 DC53

6 DC33

Ra  0.907 pm



3 : DCs3

79

+
19.740 pm 1.0

~8.785 um

1.263 mm
0.948
0.632
0.316

(a) REBSARAPERE S

1.0

(b) 25 RXFERE LS

+
35379 um -0

—14.699 pum
e

+
8.191 pm 1.0

-9.272 pm

1.263 mm
0.948

0.632

0.316

(d) 6 RPERHE LS

6 DC53
Figure 6 Three-dimensional topography of DC53 steel

specimen with different peening parameters
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Figure 7 Surface roughness of DC53 steel with
different peening parameters
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Study on the Effect of Shot Peening Process on the Surface Integrity of DCS53 Steel

ZHANG Yingxia YANG Xin YUAN Shaoshuai YU Xin LIU Zhihua
( AntiHfatigue Manufacturing Technology Henan Engineering Laboratory Zhengzhou University Zhengzhou 450001 China)

Abstract: In order to explore the influence of shot peening angle and shot peening pressure on the surface
integrity of DC53 steel the effects of different shot peening angles and shot pressures on the residual stress
distribution and hardness distribution on the surface of DC53 steel are studied by experiment and the mor—
phology after shot peening and the effect of shot peening on roughness are analyzed. The results show that after
shot peening DCS53 steel introduces a residual compressive stress layer with a certain depth. The stress shows
a “U”-shaped distribution with depth increasing. When the shot peening pressure is 0.5 MPa and the shot
peening angle is 90° the maximum stress tends to stabilize about 1 075 MPa and the stress layer depth is about
410 pm. The surface hardness value and hardened layer depth of DC53 steel after shot peening are obviously
increased. When the shot peening angle is 90° and the shot peening pressure is 0. 55 MPa the surface hardness
increases from 58.3 HRC to 62. 4 HRC and a hardened layer of about 330 pm is formed. The surface morpholo—
gy changes significantly after shot peening compared with the original specimens the surface roughness value
decreases first and then increases with the increasing of the shot peening angle and shot peening pressure. The
research results can provide a reference for the reasonable selection of shot peening parameters of DC53 steel.

Key words: shot peening pressure; shot peening angle; residual stress; hardness; roughness



